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Abstract
Empirical evidence from hundreds of research studies support the general
effectiveness of aphasia therapy, however, it is not known what therapy works best for
which client. Aphasia treatments may be generally classified as one of two approaches:
traditional aphasia treatment, which attempts to restore linguistic abilities, or functional
communication treatment, which focuses on restoring aspects of communicative
functioning. This study furthers investigation of a treatment method that combines
aspects of both traditional and functional methods with principles of instance theory of
automatization; specifically, script training. This approach attempts to restore automatic,
effortless, and natural context-specific expressive language production for individuals
with Broca’s aphasia.
The purpose of this treatment study was to examine treatment outcome in relation
to participant performance and to explore implications for establishing a script training
protocol. Four primary research questions were posed. Does script training result in the
fluent production of target scripts? Does fluent speech production generalize to
conversational contexts? Do words contained in trained scripts transfer to non-trained
narratives? What types of script errors are observed during script learning?
A single-subject multiple baseline design across behaviors was used to examine the
acquisition of scripts for two adult females with chronic Broca’s aphasia. Both
participants showed strong, positive responses to script training. They mastered their
trained scripts in monologue form over the course of four to six treatment sessions. As a
result of script training, the verbal communication of both participants on all trained
iv

script topics improved from halting, ineffective, and impaired at baseline to fluid,
competent speech, that was produced flexibly in conversation. Participants reported
generalization of script use to functional contexts, and context specific modifications
initiated by the participants. Additionally, participants made the same types of errors
while learning their scripts; these errors were analyzed to better understand the
development of automaticity.
The results of this study suggest script training has the potential to be an effective
treatment for improving the speech of people who have Broca’s aphasia from both a
functional and linguistic perspective.
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Chapter I
Introduction
Aphasia treatments may be generally classified as one of two approaches;
traditional aphasia treatment, which attempts to restore linguistic abilities, or functional
communication treatment, which focuses on restoring aspects of communicative
functioning. This study furthers investigation of a treatment method that combines
aspects of both traditional and functional methods with principles of instance theory of
automatization; specifically, script training. This approach attempts to restore automatic,
effortless, and natural context-specific expressive language production for individuals
with Broca’s aphasia.
Both traditional, component-based therapies and functional, context-based
therapies have been proven to be valuable, worthwhile endeavors for treating individuals
who have aphasia (Holland & Fromm, 1996; Robey, 1994). Script training is unique in
that it combines aspects of both therapies. The client and clinician develop targeted
scripts that are meaningful, personal, and highly salient to the individual. Then, these
targeted scripts are cued and repetitively drilled to promote fluent and effortless
expressive language through the development of automaticity. Script therapy draws
theoretically from adult learning principles, whole-task training, and instance theory of
automatization.
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Chapter II
Review of the Literature
Treatment and Aphasia
Therapists and researchers agree that aphasia therapy is effective. Hundreds of
clinical-outcome studies have been conducted to determine if treatment of aphasic
individuals by speech-language pathologists (SLPs) results in positive treatment
outcomes (Holland & Fromm, 1996; Robey, 1994). Findings from these studies show that
when individuals receive therapy, treated groups demonstrate improved quality and
quantity of language relative to those who did not receive treatment (Holland & Fromm,
1996; Robey, 1994). Although empirical evidence supports the general effectiveness of
aphasia therapy, it is still unknown what therapy works best for which client (Holland &
Fromm, 1996; Robey, 1994; Robey & Schultz, 1998). Therefore, ongoing research in the
area of treatment efficacy for aphasia is not only worthwhile, but necessary. Clinicians
and researchers design and implement new treatment approaches within one of two major
treatment models: the linguistic (traditional) and functional models.
Functional Communication
Over the years, many attempts have been made to define functional
communication. Holland (1982) provided one of the earliest definitions when she defined
functional communication in aphasia as “getting the message across in a variety of ways
ranging from fully formed grammatical sentences to appropriate gestures, rather than
being limited to the use of grammatically correct utterances” (p. 50). This definition
allows for a vast range of communicative acts and takes into consideration the unique
2

communicative style of each individual. Subsequently, the American Speech-LanguageHearing Association (ASHA) expanded Holland’s definition and interpreted functional
communication to refer to the “ability to receive or convey a message, regardless of the
mode, to communicate effectively and independently in a given environment” (ASHA,
1990, p.2). This definition has resulted in debate within the literature regarding some of
the concepts incorporated in ASHA’s definition. ASHA’s definition captures the
transactional aspect of communication. Everyday communication is transactional in that
it is used to exchange different types of information (Simmons-Mackie & Damico, 1997).
However, the ASHA definition fails to recognize the interactional function of
communication, in effect, that it serves to establish and maintain social relationships
(Simmons-Mackie & Damico, 1997).
Another point of contention with the definition set forth by ASHA is the term
“independently.” Proponents of the disability movement prefer the term “autonomy”
(Frattali, 1998; Parr, 1996; Worrall, 2000). Autonomy means having control over what
happens and is related to functioning and the delegation of appropriate activities to
achieve a goal rather than mere functioning alone, as the term “independently” suggests
(Frattali, 1998; Parr, 1996; Worrall & Frattali, 2000).
Concerns with the ASHA definition are valid and significant – people with
aphasia need to have autonomy over their own lives, but they also need to be
independent. Researchers must develop treatment methods that allow for both autonomy
and independence. Functional communication must focus upon individuals needs and
preferences that are necessary to participate in a productive life (Frattali, 1998). The
individual with aphasia is more than his/her impairment or disability. Functional
3

communication treatment should allow them to continue being productive members of
society and to actively participate in life. Their treatment should incorporate real-life
goals that allow them to not only transmit and receive messages, but also allow them to
establish and maintain social connections (Lyon, 2000; Simmons-Mackie & Damico,
1997; Sorin-Peters, 2003). Furthermore, functional communication should be “that
which allows an individual to participate meaningfully in the context of life activities as
defined by that person’s society and culture” (Frattali, 1998, p. 210). Typically, in
traditional medical model approaches, the focus is more on the impairment, rather than
the person as a unique, experienced and competent learner (Sorin-Peters, 2003).
Traditional Therapy
Traditional aphasia therapy has generally taken the “medical model” perspective –
it takes the neuropsychological approach and attempts to cure or restore the patient to
normal, pre-morbid functioning by focusing on linguistic correctness, propositional
accuracy, and semantically based drill tasks such as word-to-picture matching, naming,
and grammatical rule use (Ballard & Thompson, 1999; Best & Nickels, 2000;
Brookshire, 2003; Nickels, 2000; Thompson et al., 1997; Thompson, Shapiro, Kiran, &
Sobecks, 2003).
Traditional aphasia treatment postulates that while the linguistic or conceptual
knowledge base can no longer be accessed automatically, it is not completely lost and as
such, language, or certain aspects of it, may improve with drilled tasks selected to retrain
an impaired function (Bandur & Shewan, 2001; Thompson et al., 1997). Of particular
interest for this study are linguistic treatments utilized to improve the non-fluent speech
4

of individuals with Broca’s aphasia. In the context of improving expressive language or
fluency, traditional (i.e. linguistic-based) aphasia treatments focus on training syntactic
structures, specifically at the phrase and sentence level (Bandur & Shewan, 2001).
Treatment may involve comprehension and production drill tasks that focus on the
training of verb-noun relational structures in canonical (subject-verb-object) and
noncanonical sentence types (Bandur & Shewan, 2001). Typically, the focus of
traditional therapy is on improving sentence complexity and length, with minimal focus
on functionality (Rosenbek, LaPointe, & Wertz, 1989). This type of therapy has been
successful in creating positive, measurable changes in the language abilities of
individuals who have aphasia (Hinckley, Patterson, & Carr, 2001).
Although effective change has been noted, traditional therapy is not without its
drawbacks. Holland (1977) commented that traditional didactic treatment approaches
help aphasics to “comprehend utterances defined by their linguistic structure, instead of
their likelihood of being heard in everyday communication…Most therapy is
disproportionately centered on the propositionality of an utterance, not on its
communicative value (p. 171).” If therapy does not attempt to train the individual for
real-life communicative interactions that are relevant and meaningful, it is likely the
aphasic individual will not be motivated to use these techniques outside of the therapy
room.
Researchers also acknowledge that traditional therapy has limited transfer of gains
to natural settings (Lyon, 2000; Simmons-Mackie & Damico, 1997), and clinicallytrained strategies do not always generalize outside the therapy room (Simmons-Mackie &
Damico, 1997). Instead, individuals with aphasia use communication strategies that are
5

more natural and originate from personal preferences or behaviors that existed prior to
injury (Simmons-Mackie & Damico, 1997). Some of these strategies include gestures,
non-verbal affective displays, and regulatory gestures (body language). These types of
strategies are typically automatic or easily prompted; they are similar to unimpaired
language production – automatically and effortlessly produced (Simmons-Mackie &
Damico, 1997). If clinicians hope to teach communicative strategies that generalize and
are lasting, we must respect and incorporate each individual’s communicative strategies
and train these strategies to be used automatically (Lyon, 2000).
Automaticity and Skill Acquisition
Automatic language processing is “fast, effortless, autonomous, stereotypic, and
unavailable to conscious awareness” (Logan, 1988, p. 492). Individuals with Broca’s
aphasia no longer have fast, effortless, autonomous speech. Typically, their speech is
labored and halting. They are very conscious of their speech – they must think about
every word they want to say and a great deal of effort is required to say even the simplest
phrase. If any semblance of normal language is to be restored, individuals with aphasia
must be treated with communication strategies that encourage automaticity.
Automaticity is acquired in consistent task environments and is developed
through practice in such environments (Logan, 1988). Two theories have been proposed
to explain the phenomenon of automaticity: the modal theory and the instance theory
(Logan, 1988). The modal theory of automaticity claims that underlying, normally
automatic component processes are achieved by using a step-by-step algorithm, which
can be usefully singled out, practiced, and reautomatized (Logan, 1988). The algorithm
6

method may be applied to actions that are new or unfamiliar - a memory is created each
time the action is performed. The next time the memory of the action is required, the
previous memory is employed by either executing the step-by-step algorithm or by
retrieving a memory of previously performing the action, which is an instance theory of
automaticity (Logan, 1988).
The instance theory of automatization proposes that automaticity is item-based
and skill automaticity is achieved by retrieving integrated memories of complete, contextbound, skilled performances (Logan, 1988). Each time an action is performed, a new
instance of the action is stored into memory, and the more instances that are stored, the
more automatic the action becomes (Logan, 1988). The individual no longer needs to
contemplate each action, or in the case of expressive communication, they no longer have
to think about each word - the process of speaking once again becomes effortless,
unconscious, and automatic. In addition, once the action or skill is automatized, more
cognitive resources are made available. The two theories of automaticity can be applied
to traditional and functional aphasia therapy.
Traditional aphasia therapy is component based – specific components of the
language system are assessed, and breakdowns in components are targeted for a designed
intervention (Hinckley et al., 2001). Because language structures can be singled out,
practiced, and reautomatized, traditional aphasia treatments can be designed to be
consistent with a modal theory of automatization.
The functional approach to aphasia therapy is generally context-specific
(Hinckley et al., 2001). This type of treatment is practiced within specific contexts that
are personally relevant to the individual (Hinckley et al., 2001). In the functional
7

approach, language is treated within the communicative context and is taught as a whole
component (Holland, 1991; Hopper & Holland, 1998). Because language is learned and
practiced in context as a whole, it can be retrieved and automatized in a manner
consistent with an instance theory of automatization (Hinckley et al., 2001; Logan, 1988).
Whole-task vs. Part-task training
Component, or skill-based treatment, such as those used in the traditional,
neuropsychological approaches to aphasia therapy, are believed to have wide
generalization because they are part-task in nature – they can be broken down and
practiced independently of the whole-task (Hinckley et al., 2001). Although whole-task
learning may not be widely generalizable, it is believed to be learned more efficiently
because learning is context-specific and is theoretically based in the instance theory of
automatization (Hinckley et al., 2001; Logan, 1988). An outcomes assumption may be
made from these two approaches to treatment: skill-based should be more generalizable
and be broader-based, whereas, context-specific training should bring about improvement
in areas specific to the training situation (Hinckley et al., 2001).
While both methods bring about positive change, they are not equal. A recent
study by Hinckley et al. (2001) examined outcomes of context- and skill-based treatment
approaches. Twelve participants with chronic, nonfluent aphasia were randomly assigned
to one of the two treatment groups, and their results were compared to a baseline group
that consisted of five nonfluent individuals with aphasia. Treatment for context-based
therapy concentrated on functional task role-playing, while skill-based training focused
on nonfunctional naming. Findings revealed that context-specific (whole-task) treatment
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results in greater improvement in the trained context, but improvement required more
treatment time overall than the skill-based treatment. Skill-based treatment was learned
faster and had a wide generalization, but improvement was not as great (Hinckley et al.,
2001). Further investigation is required to understand why part-task training (skill-based)
has more generalization and is learned quicker, but whole-task training (context-based)
results in better performance. Additionally, further research is required to establish which
treatment methods are most appropriate for which individual and how these methods can
be utilized to promote production of functional, automatic, and effortless expressive
language.
One way clinicians can attempt to generalize therapy and make it automatic is to
design highly salient approaches that are personal and functional, that is, they serve a
purpose (Lyon, 2000). Recently, Audrey Holland and colleagues have developed a
treatment approach to aphasia that is functional, salient, and incorporates the instance
theory of automaticity. This new treatment approach is called script training.
Script Training
Script training focuses on generating fluent speech in a limited context by
restoring portions of automatic, natural language production into the speech of
individuals with aphasia (Bays, Holland, & Muñoz, 2003). In script training, the
individual with aphasia is put in the central role, as typical of adult learning patterns
(Sorin-Peters, 2003). They are viewed as an active participant and are given more
responsibility in selecting what they want to focus on in therapy (Sorin-Peters, 2003).
Specifically, the clinician and the individual with aphasia collaborate to identify several
9

topics of personal interest. The scripts are unique, relevant, and functional to each
individual. The individual’s real-life goals and motivation for attaining some sort of
communicative normalcy are acknowledged and used to their advantage.
Once topics have been chosen, the clinician and the individual create a script for
each topic. The scripts consist of 4-5 sentences that contain simple syntactic structures
(single clause sentences). Scripts are trained using an adaptation of Response Elaboration
Training (RET; Kearns, 1985; Wambaugh, Martinez, & Alegre, 2001; Conley and
Coelho, 2003). RET combines forward-chaining and modeling to promote increased
length and content of utterance. RET focuses on elaboration of responses and
reinforcement of content, rather than the form, of responses (Kearns, 1985; Wambaugh,
et al., 2001; Conley and Coelho, 2003). Scripts are trained individually as monologues
until 100% accuracy is reached and then trained in conversation.
Script training is a blend of traditional, component-based therapy and functional,
context-based therapy (Bays, et al., 2003). It is traditional in the sense that the predefined
scripts are repetitively drilled and cue-based. Unlike traditional treatment, the goal of the
drilled practice is to promote the automatization of the target sentences. Script training is
also considered a functional communication approach to therapy in that it addresses “the
execution of a task or action by an individual” (activity) and “involvement in a life
situation” (participation) (WHO, 2001, p.10). Script training deviates from commonly
held definitions of functional communication because it encourages clients to specifically
practice their individually identified scripts to improve linguistic production, whereas
functional communication focuses on supporting the individual’s ability to communicate
through any means necessary. “Normal” language is automatic, syntactically complete,
10

and used for a purpose. With script therapy, individuals may achieve normal language
production, in a limited context, because complete, whole units of language are trained
until automatic.
Script therapy is designed for individuals who have difficulty producing fluent
speech. Individuals who have Broca’s aphasia are nonfluent – their words come slowly,
haltingly, and laboriously (Brookshire, 2003). Script therapy may enable someone who
has Broca’s aphasia to have automatic, syntactically well-formed verbal expression
within a pre-defined context. Script therapy may restore an aspect of functional
communication, thereby removing some social and environmental barriers.
Early investigations of the use of script therapy with people who have Broca’s
aphasia have shown to have positive outcomes (Bays, Holland, & Muñoz, in preparation).
Audrey Holland and colleagues have conducted several single-subject, multiple baseline
studies to investigate script training as an approach to aphasia treatment. In one such
study, two individuals, one diagnosed with Broca’s aphasia, and the other with
Conduction aphasia with moderate expressive speech difficulties, participated in script
training (Bays, et al., 2003). Initially, scripts were trained in a monologue fashion, and
then in a conversational context to promote script flexibility. Each participant was
primarily evaluated for script accuracy. To assess the degree of automatization of script
productions, measures of error production speaking rate and total word production were
assessed. At the end of script training, both subjects produced targeted scripts with 97%
to 100% accuracy (Bays, et al., 2003). Results indicated that individuals with moderateto-severe Broca’s aphasia were able to attain fluent speech, which generalized to
conversational context through the implementation of script training. Results to date
11

indicate that it is worthwhile to continue investigating the effectiveness of script training
as a potential treatment strategy for expressive aphasia.
Given that script training research is in the early stages of development, further
research is warranted to determine treatment outcomes. In keeping with the five-phase
model of clinical outcome research proposed by Robey and Shultz (1998), script training
should be evaluated from the Phase I and Phase II perspective. Script training needs to be
evaluated from the Phase-I perspective to determine if script training is safe, to ascertain
if a therapeutic effect is observed, and determine if it positively impacts the lives of
individuals who have aphasia (Robey & Shultz, 1998). Furthermore, script training must
be subjected to Phase II research in order to define which population might benefit, how
training will be conducted, and finally, in order to estimate if this treatment will be
efficacious (Robey & Shultz, 1998).
Purpose of this Study
The goal of this treatment study is to evaluate the efficacy of script training as a
treatment for Broca’s aphasia. This study asked the following questions: Does script
training result in the fluent production of target scripts? Does fluent speech production
generalize to conversational contexts? Do words contained in trained scripts transfer to
non-trained narratives? What types of script errors are observed during script learning?

12

Chapter III
Method
Participants
Two adult females with chronic moderate to moderate-severe Broca’s aphasia
secondary to a left cerebrovascular accident (CVA) participated in this study. Each
participant was premorbidly right-handed, English-speaking, and was at least six months
post-onset of injury. Both participants demonstrated adequate vision and hearing, as well
as no signs of dementia, severe apraxia, or severe dysarthria. Additional participant
characteristics will be presented in the context of individual case studies.
The first participant, MN was identified through the Aphasia Center at the
University of Arizona. She was a 43 year-old English-speaking female who suffered an
embolic CVA with occlusion of the middle cerebral artery at age 31 (see Table 1). The
stroke resulted initially in severe, non-fluent aphasia and right-sided hemiparesis.
The second participant, BC, was identified through the Knoxville Area Stroke
Club. During monthly Stroke Club meetings, an announcement was made regarding the
need for participants for this study. The researcher contacted all interested individuals
immediately after self-referral and gathered more information via telephone. The
potential participants that met study criteria were scheduled for a qualifying screening.
Only one participant who met the criteria was identified, BC. BC was a 72 year-old
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Table 1
Participant characteristics and language abilities
Characteristics

MN

BC

Age

43

72

Years post CVA

12

21

Auditory comprehension

Moderately impaired

Mildly impaired

Aphasia type

Broca’s

Broca’s

WAB Aphasia Quotient

48.7

72.1

Informativeness of speech

8/10

9/10

Yes/No comprehension

57/60

60/60

Auditory word recognition

47/60

50/60

Sentence completion

4/10

10/10

Responsive speech

4/10

8/10

Sequential commands

19/80

37/80

Object naming

22/60

54/60

WAB sub scores
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English speaking female who suffered an embolic CVA at age 51 (see Table 1). The
embolic CVA was believed to stem from a prolapsed mitral valve and a paroxysmal
supraventricular tachycardia event, resulting in expressive aphasia and persistent rightsided hemiparesis.
Procedure
Pre- and post-treatment assessment. The expressive and receptive portions of the
Western Aphasia Battery (WAB; Kertesz, 1982) were administered to establish aphasia
type and severity. Narrative sampling was conducted to evaluate discourse production.
Narrative samples were obtained by asking participants to describe two pictures that
depicted story-like situations with a central focus and interactions among picture
elements. Picture stimuli consisted of the Cookie Theft picture from the Boston
Diagnostic Aphasia Examination (BDAE; Goodglass, Kaplan, & Barresi, 2001) and the
Picnic picture from the WAB (Kertesz, 1982).
Selection of script topics. The selection of targeted scripts was consistent with the
protocol used by Bays, et al. (2003). Prior to the initiation of script training, participants
met with the speech-language pathologist to determine general script topics and specific
content of scripts to be trained. Participants generated topics on which they wished to
communicate verbally, and on which they felt verbal communication was currently very
difficult. Participants were asked to consider topics that were personally important, that
would facilitate daily communication, and that would help them participate more fully in
their daily activities.

15

When three topics had been selected, the clinician wrote out each script to be
trained. Each sentence was read to the participant and she was able to accept or reject
each sentence, as well as provide input for specific words or phrases she wished to use.
This process facilitated individualization and personalization of each participant’s scripts.
The chosen script topics and script contents are presented in Appendix A. Each script
consisted of 4-5 simple sentences. Once the final scripts topic and subsequent sentences
had been customized, the participant chose which script topic she wanted to learn first,
this became Script 1. Scripts were written in, and initially practiced and learned, in
monologue form. Once the participant demonstrated 100% accuracy in producing the
monologue script, across two sessions, the script was then used in a conversational form.
Experimental setting and materials. Each participant was seen individually for all
baseline and script training. The first participant, MN, was seen by this investigator’s
supervising professor in a well-lit, handicap-accessible room at the Aphasia Center of the
University of Arizona. The second participant, BC, was seen by this investigator in the
Neurogenic Language Disorders, Cognition, and Bilingualism Laboratory (NLDCBL).
The NLDCBL is a handicap-accessible, well-lit room housed in the Department of
Audiology and Speech Pathology at the University of Tennessee. An audio recorder was
used to record all sessions. Standard lined paper and pencils were available to support
multi-modal communication between clinician and participant during each session. Script
learning was facilitated through auditory cues and hierarchically organized visual cues.
Both participants relied on visual cues while learning and practicing their scripts.
Each script was computer-printed in 18-point New Times Roman font on a 4 x 6 inch
index card. Each individual sentence of the script was computer-printed on a 4 x 6 inch
16

card, and was broken down into a prompting hierarchy. The visual cue hierarchy
proceeded down a 4 x 6 inch card from least information to the most information and
included four visual cues (Figure 1). Cueing hierarchy was as follows: the first visual cue
was a colored drawing associated with the meaning of the target sentence. Drawings were
selected from the Microsoft Office Clip Art library. The second visual cue contained lines
to represent the number of words in the targeted sentence, the third visual cue contained
the first letter of each word in the target sentence, and the fourth visual cue contained the
entire script sentence written out.
Both participants were also provided with auditory cues to facilitate script
learning and repetitive drill. Auditory cues took the form of digital recordings. Cues
progressed in a forward chaining of words. The first word of the target sentence was
played by itself. Then, the first word and the second word were played. Each additional
word was then added until the complete sentence was chained together. The first
participant, MN, received her auditory cues via a Dynavox. BC received her auditory
cues via a Talking Photo Album from Sharper Image. Auditory cues for BC were
recorded by the clinician.
Script training treatment. Participants attended 50 minute treatment sessions, two
times per week. Additionally, scripts were practiced independently at home using the
training materials used in treatment. In the script training protocol, repeated drill and
participant self-cueing were utilized to promote fluent production of the target script. The
first word of the first script sentence was practiced. Once the participant produced the
first word effortlessly and without error ten times, the next word was added. Additional
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I a- ha--- t- s-- y--.

I am happy to see you.

Figure 1. Example of the visual cueing hierarchy used for BC’s script 1, sentence 1.
Visual cues are organized from top to bottom from least to most information. BC moved
up and down the hierarchy to increase or decrease visual cues.
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words were added one by one in a forward chaining manner once the participant was able
to produce all words in the sequence effortlessly and with 100% accuracy for a minimum
of 10 times.
When a complete sentence had been learned, the first word of the next sentence
was added, again in a forward chaining manner. As each sentence was being learned, the
participant practiced sentences in the order learned.
Initially, the script was produced concurrently with the clinician and the cueing
hierarchy was utilized until the individual was producing all parts of the script
independently with 100% matched script words for two consecutive sessions. The
participant was presented with the visual and auditory cues. She was trained to listen to
the targeted script word or sentence at least five times before attempting to say the
targeted word or words. Once she was comfortable listening to the targeted word or
words, she was instructed to play the auditory cue and repeat the targeted word or words
immediately after hearing the cue. After she had listened to and repeated the auditory cue
several times, she was instructed to read the fourth visual cue, the complete printed
target, while listening to the auditory cue. Then, she was asked to read the fourth visual
cue (the complete printed cue) out loud.
As her productions of the targeted word or words became fluent and error free,
she moved up to the next visual cue. As she moved up the page, the previous cues were
covered with a piece of paper. Once she was able to produce the targeted word or words
at the picture level, the entire page was covered and she was asked to produce the
targeted word or words. If the participant had difficulty with any of the words, the
clinician provided immediate, corrective feedback and instructed the participant to drop
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down to the previous visual hierarchy. If she continued to struggle, she was instructed to
continue to drop down to the next cue until she was able to produce the targeted word or
words. Participants were not allowed to struggle for more than 2-3 seconds; this ensured
they were learning and practicing the script correctly.
Upon mastery of the entire script, generalization training to conversational use
began. To facilitate functional generalization to non-scripted conversation, mastered
scripts were practiced with the clinician, and in the case of MN, with unfamiliar
conversation partners. During conversational practice, the clinician purposefully altered
responses and questions in an attempt to make the participant’s scripts more flexible.
Experimental Design
A multiple baseline across behaviors single-subject design was chosen to examine
the effects of treatment. At the beginning of each session, throughout all conditions, no
cueing or feedback was given and initial script production attempts were recorded;
dependent variable measures were collected throughout all conditions.
Baseline. During baseline sessions, the clinician read each script out loud and the
participants attempted to repeat each untrained script. Participants completed three
baseline sessions, at which time stable baselines were observed.
Script training. Once a stable baseline was observed, script training began for
script 1, while baseline data collection continued for untrained scripts (script 2 and 3).
Script training followed procedures previously described. For all scripts, baseline
cessation and script training initiation were contingent upon the baseline stability of the
script topic in question, and upon mastery of any previously trained script material. The
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criterion for script mastery was independent script production, without cueing or
feedback, at the beginning of each session, at 100% script correct for at least two
consecutive sessions. For participant MN, when this criterion for script mastery was met,
training was then initiated on another script (on which baseline percent script correct
measures was stable) until all three script topics had been trained. Although other
indicators of mastery, such as decrease in error production and increase in speaking rate
were assessed, only the percent of the script correctly produced was a criterion for script
mastery.
Maintenance and generalization. Upon completion of script training, narrative
samples of the Cookie Theft and the Picnic were obtained. The author transcribed
narrative samples and entered them into Systematic Analysis of Language Transcription
(SALT; Miller & Chapman, 1992). SALT was used to generate a word index and
frequency count. The total number of words was calculated and comparatively analyzed
to assess if any words trained during script training transferred to post-testing narratives.
Words produced were evaluated for total number of words used and total number of
different words used.
Data Coding and Analysis
At the beginning of each treatment session probes for performance on the trained
script was taken. During the probes no cueing or feedback was given in order to evaluate
independent production of script. Performance on probes was used to measure script
learning and accuracy criterion. Untrained scripts were probed weekly to measure
generalization.
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Weekly probes were assigned a random identification number and were placed in
random order. The investigator of this study transcribed and coded all probes, and entered
them into SALT for further analysis.
SALT-generated analyses were utilized to examine the following dependent
variables: total number of main body words, number of maze words, and percentage of
mazes. Word codes were assigned according to SALT conventions to examine the
following dependent variables, which were adaptations of those used by Bays, et al.
(2003). Additionally, frequency counts for all codes were generated with SALT.
Words. Words were defined as any real word or recognizable word approximation
that was not a maze. To be counted as a word in this context, productions did not need to
be grammatically correct, or even to pertain to the topic being discussed. A total word
count was generated by SALT.
Mazes. Mazes were defined as non-communicative word repetitions or phrase
repetitions, filler words, and unrecognizable utterances. Filler words were considered to
be utterances used to fill time while thinking or word finding took place. Filler words are
personal and heterogeneous; therefore, they were defined on a speaker-specific basis.
Phrase repetitions were counted as a single error. The number of maze words and overall
maze percentages were calculated with SALT.
Script word errors. The following script word error codes were assigned: target
script approximations (TSA), repeated target script words (RTS), repeated target script
approximations (RTSA) and intrusions (I). A definition and example for each code is
provided in Appendix B. SALT generated a frequency count for each error type. For each
script, the frequency counts were summed to calculate total script errors (TSE).
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Percent script correct. Correct target script words (TS) were coded. The percent
of correctly produced script words was calculated by dividing the number of script words
produced by the total number of words in the target script and multiplying by 100.
Participants were given credit for the first occurrence of any target words produced
correctly. Participants were not given credit for script word errors (repetitions of script
words, prompted script words, or target script approximations). For example, given the
target script phrase, Hi, I am happy to see you, the participant production of “Hi, uh wait
a minute, hi, uh stroke club, uh, hi, how are you doing?,” would be given credit for two
script words, “Hi,” and “you;” although “hi” was used three times, only one utterance
was counted as a target script word (TS) and the repeated utterances were counted as
repeated target scripts (RTS).
Percentage of correct script words as compared to total words. The total number
of words and the total number of mazes words were added together to obtain an overall
representation of words spoken during probes, obtaining a total word (TW) count. Then,
the total number of correct script words (CSW) was divided by total words (TW); this
number was then multiplied by 100 to obtain a percentage.
Reliability
Thirty-three percent of the transcripts were re-coded for transcription accuracy and
coding accuracy by this researcher’s supervising professor. Transcripts were randomly
selected across baseline, treatment, and generalization sessions for both participants. For
transcription accuracy, the following equation was used : (# matched words - #
mismatched words / total # words) x 100 = percentage of agreement. Transcription
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agreement was 100%. The same procedure was followed to obtain a percentage of
agreement for errors (mazes and fillers) and word codes: (# match – mismatch / total #
errors/codes) x 100 = percentage of agreement. Coders identified matched errors and
word codes with 92% agreement.
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Chapter IV
Case Reports
Participant 1 (MN): Characteristics
MN was a 43 year-old female with a Bachelors level education. Prior to her
stroke, she worked as an administrative assistant. MN was twelve years status-post
embolic stroke that occluded a branch of the middle cerebral artery. At the time of injury,
MN demonstrated severe, non-fluent aphasia and right-side hemiparesis.
Conversational speech production at the time of the study was moderately to
severely impaired, and was characterized as agrammatic, with frequent interruptions for
self-correction. MN’s functional communication was good in conversation, given a
shared context and a familiar communication partner. Her communicative efforts
included frequent yes/no gestures given yes/no questions, primarily single-word
utterances, effective gesturing, and occasional use of drawing and writing. MN expressed
frustration with her compromised verbal ability. Her auditory comprehension was judged
to be moderately impaired and suggestive of asyntactic comprehension. She
comprehended simple, direct speech relatively well, but had difficulty with complex and
abstract speech. She was aware of her own comprehension difficulties, and frequently
requested repetitions of words or ideas that she did not understand.
Administered prior to script training, the Western Aphasia Battery (Kertesz,
1982) classified MN with moderate-severe Broca’s aphasia and an aphasia quotient of
48.7 (Table 1). Strengths included informativeness of spontaneous speech,
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comprehension of yes/no questions, and auditory word recognition. Difficulties included
repetition, word fluency, fluency of spontaneous speech, sentence completion, responsive
speech, object naming, and auditory comprehension of sequential commands.
Pre-treatment Measures
Narrative samples of the Cookie Theft picture from the BDAE (Goodglass et al.,
2001) and the Picnic picture from the WAB (Kertesz, 1982) were obtained prior to script
training. MN used 20 different words (54 total words) to describe the Cookie Theft, and
19 different words (33 total words) to describe the Picnic (see Table 2).
Treatment
MN attended therapy twice weekly for 22 weeks with a 7 week break during
training. MN’s interests were probed to identify functional contexts in which she would
like to communicate better. She wanted to be able to ask questions at the bar, ask basic
questions, and provide personal information. On the twelfth treatment session, MN chose
to change her second and third script topic. New scripts were written for these topics in
the previously described fashion and baseline data was initiated for new topics (see
Appendix A).
The alternate topics were trained, and all baseline data discussed for scripts 2b
and 3b was collected after treatment session 12. All baseline data for scripts 2 and 3 prior
to treatment session 12 was collected on the original script topic for scripts 2a and 3a. In
addition, on the eighteenth treatment session, MN chose to combine two of her script
sentences for topic 1, thus lowering overall number of correct script words. Due to
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Table 2
MN’s word use and frequency during pre-treatment narratives
Narrative

Word

Frequency

The Cookie Theft
And
Boyfriend
Cookies
Cops
Down
Er
Girl
Girlfriend
Go
I
Ok
Pond
To
Uh
Um
Up
Water
Yeah
Yes

2
1
2
1
1
2
1
1
3
4
5
2
1
2
15
1
1
5
2

Aha
Alright
Boyfriend
Can
Driving
Get
Girlfriend
Go
Holiday
I
Kite
Nothing
Ok
Pine
To
Tree
Uh
Um
What
Yeah

1
1
1
1
1
1
1
1
1
2
1
1
4
1
1
1
1
12
1
1

The Picnic
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corrupted audio tapes, data was unavailable for five probe session for script 3 (sessions
6-9, and session 15). Missing data is represented with hash marks in all figures for MN,
script 3.
Script training was carried out as described in the methods section for all scripts.
In addition to the visual cue hierarchy cards, a Dynavox was used for auditory cues
during training sessions. MN practiced daily at home with the assistance of the Dynavox
and the visual cue cards.
Response to Treatment
Baseline. For script 1, asking questions, stable baselines were established across
three sessions for number of correct script words (3, 7, and 4), see Figure 2. Untrained
scripts 2a and 3a were probed weekly during treatment of script 1. An unexpected
positive trend in performance was observed for 2a and 3a baselines, suggesting possible
generalization. Scripts 2b and 3b were probed over 1-2 sessions prior to initiating
treatment. MN used ten correct script words during the baseline for script 2b, and no
correct script words during the baseline for script 3b. Speech used during baseline probes
for all scripts consisted mainly of fillers.
Correct script words. The percentage of correct script (PCS) words for all scripts
is presented in Figure 2. MN’s total percentage of correct script words across treatment
sessions ranged from 42 % to 100%, for script 1, 86% to 95% for script 2b, and 50% to
100% for script 3b. MN reached the criterion for mastery 100% correct script words, for
two of her scripts. Although she did not reach the mastery criteria of 100% for script
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Figure 2. Percent of script words produced correctly across sessions by MN. Hash marks
indicate unavailable data.
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2b, she consistently reached 95% accuracy. She was considered to have reached mastery
for 2b because the errors she exhibited were apraxic in nature. For example, instead of
saying “aneurysms” or “strokes,” she said “aneurysm” and “stroke,” inconsistently
omitting the plural-s in one or both words. An effect of script training was seen for each
script across the multiple baseline design.
MN required 18 treatment sessions to master all three scripts. Individual scripts
were more variable in number of sessions to require criterion. MN reached criterion for
script 1 in five sessions and script 3 in three sessions. She reached 95% accuracy for
script 2b in three treatment sessions. She continued to perform at criterion levels during
the maintenance and generalization conditions. Examples of her baseline performances
and mastered script performances are presented in Appendix C.
Mazes. The results for total percentage of mazes across treatment sessions in
relation to the percentage of correct script words for all scripts are shown in Figure 3. The
percentage of mazes MN produced was variable from session to session for each script
and ranged from 4% to 53% for script 1, 0% to 43% for script 2, and 0% to 39% for
script 3. Visual inspection of graphs suggests overall maze productions dramatically
decreased for each script coincident with the initiation of script training.
Script word errors. MN’s word errors for all scripts are shown in Figure 4. The
total number of word errors was somewhat variable from session to session and ranged
from no errors to eight errors across script 1, one error to ten errors across script 2, and no
errors to five errors across script 3. Intrusions and repeated target script words comprised
the majority of MN’s word errors (see Figure 4). Intrusion word errors ranged from zero
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to six intrusions for script 1, zero to five intrusions for script 2, and zero to five
intrusions for script 3.
MN had a higher number of repeated target script (RTS) errors across all three
scripts; they ranged from zero to four repeated target script words for script 1, zero to
seven repetitions across script 2, and zero to seven repetitions across script 3. Errors were
low at baseline due to limited verbal expression, and then increased with treatment as
speech production increased, and declined during maintenance.
Total words. Figure 5 represents MN’s total word production in relation to
percentage of correct script words. The total number of words MN produced from session
to session was variable across sessions for all scripts. For example, total number of words
produced in script 1 ranged from 8 words to 61 words, total word production for script 2
ranged from 16 to 41, and total words for script 3 ranged from 5 to 42 words. Figure 5
shows that CSW/TW percentages ranged from 18% to 87% for script 1, 15% to 95% for
script 2, and 0% to 97% for script 3. Total word productions are low at baselines for all
scripts due to limited verbal expression. Total word production increases for scripts 1 and
3b once treatment is initiated, however, total word production for script 2b remains
relatively flat. For scripts 1 and 3b, as script mastery increased, extraneous words
decreased. A positive trend can be observed across all scripts for percentage of correct
script words.
Generalization. Probe data for generalization to conversation for all scripts is
represented in Figure 6. This generalization data was taken during the script maintenance
condition. In general, MN was quite successful at generalizing her scripted speech, but
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her performance varied in unstructured conversations, especially with unfamiliar
partners. For scripts 1 and 2b, MN produced her scripts with an accuracy of 89% or better
with familiar partners. Script 3b was produced at 83% accuracy with a familiar partner.
Her percentage was relatively low because she omitted a sentence during her
conversation. MN produced script 1 and 3b at 100% accuracy at least one time with an
unfamiliar listener. Additionally, she produced script 2b with 95% accuracy for two
generalization conversations with two different unfamiliar listeners.
Post-treatment Measures
Narrative probes were attempted upon the completion of script training, however,
MN refused to participate.
Discussion
MN mastered all of her scripts and was able to consistently produce them
independently with 95% to 100% accuracy. She experienced a dramatic reduction in the
amount of mazes and verbal interruptions. Her speech was no longer halting and
laborious; it became fluent and automatic during natural conversation.
Participant 2 (BC): Characteristics
BC was a 72 year-old female with a college education. Prior to the stroke, she
worked as registered nurse, studying to be a physician’s assistant. BC was 21 years
status-post embolic CVA, believed to have been caused from a prolapsed mitral valve
and a paroxysmal supraventricular tachycardia event, resulting in expressive aphasia and
persistent right-sided hemiparesis.
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Conversational speech production at the time of the study was moderately
impaired and described as agrammatic. Expressive language was characterized by extra
verbalizations, and word and sound substitutions. BC demonstrated significant word
finding difficulties. While speaking, she often attempted to repair or correct previous
utterances. She was very aware of her speech difficulties and often verbally expressed her
frustration by saying “not good,” “that’s not right,” or “mind… nothing… gone.” In
simple conversation, her functional communication included yes/no gestures paired with
a verbal yes/no given yes/no questions, primarily single-word utterances, and effective
gesturing. Drawing and writing were strengths for BC. Often when she was unable to say
a word, she wrote the word out and read it aloud. Occasionally, if she could not think of
the correct word, she drew a pictorial representation. BC comprehended simple, direct
speech, and understood complex and abstract speech, with some requests for repetition.
The Western Aphasia Battery (Kertesz, 1982), administered prior to script
training, classified BC with moderate Broca’s aphasia with an aphasia quotient of 72.1
(Table 1). Strengths included informativeness of spontaneous speech, comprehension of
yes/no questions, auditory word recognition, object naming, sentence completion, and
responsive speech. Difficulties included word fluency, fluency of spontaneous speech,
and auditory comprehension of sequential commands. Additionally, the Boston Naming
Test (BNT; Kaplan, Goodglass, & Weintraub, 2001) was administered prior to treatment.
BC named 35/60 pictures spontaneously. Errors consisted of phonological and verbal
paraphasias.
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Pretreatment Measures
Narrative samples were obtained prior to treatment. BC described the Cookie
Theft picture from the BDAE (Goodglass et al., 2001) and the Picnic picture from the
WAB (Kertesz, 1982). BC used 27 different words (54 total words) to describe the Picnic
and 25 different words (58 total words) to describe the Cookie picture (see Tables 3 and
4).
Treatment
BC attended therapy twice weekly for ten weeks. Each treatment session lasted
approximately 50 minutes. BC’s interests were probed to identify functional contexts in
which she would like to communicate better. She attended a monthly support group and
wanted to be able to ask other members questions. BC also wanted to be able to tell
people about her stroke and explain why she had difficulty talking. Finally, she wanted to
be able to provide personal information about herself and her family.
Script 1 was trained using the procedure described in the methods section. During
training sessions, a talking photo album that contained auditory cues and the visual cue
hierarchy was used to train script 1 in the clinic. The talking photo album was sent home
with BC, and she was instructed to practice script 1 daily for twenty-minutes. BC was
given a small, spiral bound notebook and was instructed to record the date and amount of
time spent practicing. For the first four weeks of treatment, BC did not practice regularly
at home (1-2 times per week). During the fourth week of treatment, the importance of the
homework component was stressed. Beginning with the fourth week of treatment, the
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Table 3
Words produced by BC during the Cookie Theft narrative pre-and post-treatment
Pre-Treatment
Word
All
And
Broken
Children
Cookies
Dishes
Drying
Everywhere
Faucet
Fox
Is
It’s
Jar
Man
No
Oh
Son
Stool
That’s
The
Three
Two
Uh
Water
Woman

Frequency
1
5
2
2
1
1
1
1
1
1
3
4
1
1
7
2
1
1
1
2
1
1
14
2
1

Post-Treatment
Word
All

Frequency
3

Alright
An
And
At
Bad
Bonnie
But
Care
Cookie
Cookies
Crashed
Dishes
Do
Don’t
Dripping
Eh
Get
Good
Goodness
Gene
Helping
He’s
Hey
I
Is
It’s
Jar
Know
Lots
Me
Marie
Mmm
No
Not
Of
Oh
Old
Person
Right
Smile
So

1
1
5
1
2
2
1
1
1
2
1
1
1
3
6
1
1
6
1
4
1
1
2
3
8
2
1
2
1
1
3
1
2
6
1
2
1
1
1
1
1
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Word
Stool
That
This
To
Uh
Up
Well
What
Wood
Yeah
Young
You’re

Frequency
2
1
1
4
17
5
2
2
1
1
1
1

Table 4
Word and frequency count produced by BC during the Picnic pre/post-treatment
narratives
Pre-Treatment
Word
A
And
Boat
Book
Don’t
Family
Fishing
Glasses
I
Is
Kite
Know
Man
Mind
Nah
Nice
Oh
On
Period
Picnic
Pulling
Reading
Sailing
Teenager
The
Then
Uh
Was
Well
Woman

Frequency
4
2
2
1
1
1
2
1
1
7
1
1
1
1
1
1
4
1
4
1
1
1
1
1
4
1
19
1
1
1

Post-Treatment
Word
A
Ah
And
Bonnie
Boat
Book
Coffee
Day
Dog
Family
Fishing
Flying
George
Gene
Here
Hot
I
Is
It’s
Kite
Lovely
Marie
Not
Oh
Reading
Right
See
Shoving
Ski
The
This
Tony
Uh
Well
Yeah
40

Frequency
2
1
9
1
1
1
1
1
1
1
1
1
1
2
1
1
1
6
1
1
2
1
1
1
1
1
1
1
1
1
1
1
16
2
1

clinician and BC looked at a calendar of the upcoming week and BC selected four days
on which she would practice. BC practiced at home 4-5 times weekly after the fourth
week of treatment.
During the ninth week of treatment, BC was diagnosed with congestive heart
failure. Treatment was terminated early due to her declining health, and scripts 2 and 3
were not trained. Post-treatment assessment was conducted.
Response to Treatment: Script 1- Stroke Club Questions
Baseline. Stable baseline rates for script 1, stroke club questions, were established
across three sessions for number of correct script words (13, 8, and 4), as seen in Figure
7. During baseline measurements, BC produced an average of 6 of the 26 words
contained in her script. Speech used during baseline probes consisted mainly of overlearned phrases and fillers.
Correct script words. Examples of BC’s baseline performances and mastered
script performances are presented in Appendix C. BC reached mastery criterion for the
trained script, and the effect of script training was seen for script 1 across the multiple
baseline design (Figure 7). Although BC met script mastery within six treatment sessions,
she continued to produce extraneous speech. Therefore, training on script 1 continued
until treatment session 15. The total percentage of correct script words across probes
ranged from 15% correct to 100% correct. BC demonstrated a progressive increase in
percent script correct until criterion was met in session 8, after which variability was
minimal. BC continued to perform at mastery levels during generalization to
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Figure 7. Percent of script words produces correctly across sessions by BC, on each topic.
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conversation. BC’s percentage of correct script words during conversation ranged from
92% to 100%, with an average of 97%.
Mazes. The results for total percentage of mazes across the baselines in relation to
the percentage of correct script words are shown in Figure 8. The total number of mazes
BC produced was quite variable from session to session and ranged from 6% to 46%.
Total maze percentages demonstrated a flat slope. During conversational probes, BC’s
average maze percentage was 33%, and ranged from 28% to 40%.
Word errors. Total number of word errors by type is shown in Figure 9. The total
number of word errors was quite variable from session to session and ranged from 3 to
21. BC’s word errors consisted mainly of intrusions and repeated target script words.
The number of intrusion errors ranged in frequency from zero to 21 words, whereas
repeated target script word errors ranged from no repetitions to 11. Upon visual
inspection of the graph, intrusions and repeated target script word errors had similar
patterns of increases and decreases. An increase in word errors coincided with
introductions of new script sentences. Total word errors demonstrated a negative slope,
indicating a decrease in the number of word errors over the course of treatment.
The word error types BC produced in conversation are shown in Figure 9. The
total number of words errors ranged from 5 total word errors to 46 total word errors. As
in monologue probes, BC’s conversational word errors consisted mainly of repeated
target script words and intrusions. The number of repeated target script words ranged
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Figure 9. Word error types across sessions for BC, on each topic.
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from 4 word repetitions to 48 word repetitions, with an average of 20 repeated words.
Intrusion errors ranged from 1 to 17 word intrusions, with an average of six word
intrusions.
Total words. Results for total word production are presented in Figure 10. A
relatively flat trend in the number of words produced was seen for script 1. This measure
was frequently variable and ranged from 12 words to 37 words. As can be seen in Figure
10, the CSW/TW percentages ranged from 17% to 80%. Visual inspection of the graph,
revealed the total percentage of correct script words gradually increased, as the total
number of overall words remains relatively flat.
Generalization to Untrained Scripts
Correct script words. Scripts 2 and 3 remained untrained and were probed weekly
to look for effects of generalization of script training. The percentage of correct script
words BC produced during baseline probes of scripts 2 and 3 remained consistent, as can
be seen in Figure 7. The percentage of correct script words for script 2 ranged from 23%
to 42% correct script words, with an average of 34% correct script words produced across
baselines. BC’s percentage of correct script words produced for script 3 ranged from 48%
to 78%, with an average of 65% correct script words produced across baselines.
Mazes. The results for total percentage of mazes across the baselines in relation to
the percentage of correct script words for scripts 2 and 3 are shown in Figure 8. The total
number of mazes BC produced during probes for scripts 2 and 3 remained fairly
consistent across sessions. Total maze percentages ranged from 3% to 55% for script 2,
and ranged from 32% to 58% for script 3.
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produced by BC across sessions.
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Word errors. The total number of word error types for scripts 2 and 3 are shown
in Figure 9. Across sessions, the total number of word errors was fairly stable for both
script 2 and 3, and ranged from 1 error to 29 errors for script 2, and 1 to 26 errors for
script 3. Individual types of errors were also variable and consisted mainly of intrusions
and repeated target script words. The number of intrusion errors ranged in frequency
from zero to ten for script 2, and ranged from zero to 11 for script 3. Repeated target
script errors ranged in frequency from zero to 20 repetitions for script 2, and ranged from
one to 14 repeated script words for script 3.
Total words. Figure 10 shows the results for total number of words produced
across sessions for scripts 2 and 3. The total number of words BC produced across
sessions was relatively stable for both script 2 and script 3 and ranged from 11 to 49 total
words for script 2, and 19 to 54 words for script 3. As can be seen in Figure 10, the
CSW/TW percentages for scripts 2 and 3 were inconsistent and erratic. The CSW/TW
percentages for script 2 ranged from 16% to 44%, and 21% to 46% for script 3.
Post-treatment Measures
Upon the completion of script training, narrative samples of the Cookie Theft
(Goodglass et al., 2001) and the Picnic (Kertesz, 1982) were obtained. Before treatment,
BC used 25 different words (58 total words) to describe the Cookie Theft picture (Table
3) and 27 different words (54 total words) to describe the Picnic picture (Table 4). After
treatment, BC used 54 different words (121 total words) to describe the Cookie Theft
picture and 36 different words (67 total words) to describe the Picnic (see Figure 11).
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Figure 11. Words produced by BC on pre- and post-treatment narratives.
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Prior to script treatment, BC used the script words “is” and “the” to describe the
Cookie Theft prior to treatment. Post-treatment she continued to use “is” and “the,” as
well as three new script words “I,” “to,” and “what.” BC used the following script words
to describe the Picnic picture: “I,” “is,” and “the.” She continued to use the three words
after treatment and added a new script word, “see.”
In addition to the narrative samples, the WAB and the BNT were readministered
due to BC’s declining health. On the WAB, she received an aphasia quotient of 72.2, and
named 16/60 pictures correctly on the BNT.
Discussion
BC reached mastery for her trained script. She was able to produce her trained
script consistently and independently with 100% accuracy. Her speech became fluent and
the number of verbal disruptions was dramatically decreased. BC was able to use her
trained script to communicate with others in natural communication.
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Chapter V
General Discussion
The purpose of this study was to examine treatment outcomes in relation to
participant performance and to explore implications for establishing a script training
protocol. The following discussion will address each of these issues in detail.
Specifically, participants demonstrated a positive response to treatment that generalized
to untrained scripts, narratives, and/or contexts. Analysis of trained script probes
revealed important factors associated with the development of automaticity in the
production of fluent speech. Additionally, the inclusion of the analysis of script errors as
a measure of clinical outcomes may be an important factor in understanding the
development of automatic speech. Finally, results suggest a positive response to the use
of self-cueing as a treatment strategy to encourage independent learning of scripts and
participation in homework.
Consistent with results reported by Bays, et al. (2003), both participants showed
strong, positive responses to script training. They mastered their trained scripts in
monologue form over the course of four to six treatment sessions. As a result of script
training, the verbal communication of both participants on all trained script topics
improved from halting, ineffective, and noticeably impaired speech at baseline to fluid,
competent speech, produced flexibly in conversation.
Script training resulted in improved functional communication as evidenced by
participant reports of generalization to functional contexts, and context specific
modifications initiated by the participants. Both participants reported using their acquired
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scripts in personal, functional conversations outside of the clinic. MN reported using all
of her scripts during social functions with friends and family. BC used her trained script
at a local support group, on the telephone, and at family functions. MN was observed
flexibly combining her three scripts in a successful, natural, communicative fashion
during a social event. Additionally, she would combine or omit script sentences as
appropriate for the conversational partner (e.g., she did not ask a partner “I’m a
Republican, how about you?” when the partner had already clearly indicated a dislike for
the Republican party). BC would alter “Have you been to the pool?” based on the
information she sought from the conversation partner (e.g. “Have you been to
the_____________? church, store, UT). The novel application of scripts evidenced by
both participants indicated that script training was an effective and worthwhile treatment
that generalized to untrained contexts
Unlike Bays et al. (2003), this study found possible improvements in linguistic
skill as indicated by the generalization to untrained scripts demonstrated by MN, and the
generalization of script words to untrained narratives as demonstrated by BC. MN
demonstrated a baseline with a positive slope for untrained scripts 2a and 3a. BC
exhibited a post-treatment increase in the number of words, number of different words,
and script words on untrained narratives. Neither patient was participating in another
treatment, and both were years post onset; therefore, generalization to untrained discourse
could not be accounted for by extraneous treatment effects or spontaneous recovery.
Typically, it is not expected that functional treatments will generalize to untrained
situations because they are context specific (Hinckley et al., 2001). The generalization
demonstrated following this treatment may be related the hybrid nature of script training,
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which promotes fluent speech for the purpose of improving communication in specific
contexts. Further research is needed to determine if script training generalizes for other
patients, and how the script training protocol might be adapted to further promote
generalization.
Additionally, both participants improved in the ability to produce fluent, effortless
speech for trained contexts to such an extent that they were able to creatively manipulate
the context and content of language production. It is this creativity that is the foundation
of language learning and use. Subsequent to the onset of aphasia, their ability to produce
effortless and flexible speech was non-existent. The flexibility of their language use
suggested that learning went beyond simple memorization to internalized automatic
speech that could be manipulated in novel ways. Theories of automaticity as associated
with language learning and production can serve as a theoretical basis for understanding
the positive treatment outcomes associated with script training.
For language production to be automatic, is must be “effortless, autonomous, and
unavailable to conscious awareness” (Logan, 1988).Theorists agree that in order to
establish automaticity, some form of massed, repetitive, specific practice is necessary
(Logan, 1988). By learning and practicing language as a whole component within a
specific context, learned language may be easily retrieved and automatized (Hinckley et
al., 2001; Logan, 1988). Script training is consistent with the instance theory of
automaticity in that scripts are trained and are massed practiced as whole components.
The massed repetition and practice of trained scripts allowed these participants to create
more than one instance of the integrated memory, thus allowing for more cognitive
resources to be made available. Both participants experienced an increase in the correct
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production of the script associated with decreased errors and frequency of extraneous
words suggesting that speech shifted from effortful to automatic.
Consistent with the findings from Bays, et al. (2003), both participants repeatedly
produced mastered script material either flawlessly or with minimal errors. Their speech
became more fluent, effortless and automatic. Once they reached maintenance, both
participants no longer had to concentrate and think about every word, instead, whole
phrases and sentences were spoken fluently, with minimal disruptions. Complete, intact
phrases and sentences replaced their previously fragmented speech, giving them small
islands of “normal” speech. The general absence of effort and self-correction in mastered
script productions, and the relative ease and naturalness with which these aphasic
individuals produced their scripts, indicates that participants did achieve automatic script
production. Further evidence of automaticity was observed with BC. After she was
diagnosed with congestive heart failure, she continued to produce her trained script with a
high degree of accuracy and minimal errors, despite the decline in performance on the
BNT (Goodglass et al., 2001), suggesting that her trained script had become automatic.
Because the development of automaticity is more than simple memorization,
measuring progress towards the development of automaticity must consider factors other
than percent match to target. The results of this study suggest that examining the
simultaneous change over time in percent script correct and numbers of errors may
capture developing automaticity. Participants reached the 100% correct script criterion
while continuing to produce a substantial number of errors indicating effortful speech.
Automaticity may have been attained when the script was highly accurate and errors were
minimal. The attainment of this pattern of performance was coincident with the
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observation that participants could manipulate scripts in novel ways and generalize to
functional contexts. Although each participant mastered her trained scripts, mastery
alone did not equate to automatic language production. Therefore, the total percentage of
correct script words in addition to the number of errors may need to be evaluated to
appropriately assess when speech has become automatic.
The obstacles associated with the development of automaticity can be observed in
the analysis of script word errors, a measure not previously utilized in script training
outcomes research (Bays et al, 2003). Participants were observed to experience
interference between phonologically or semantically related script words. For example,
MN had one Script 1 sentence that began with the phrase “What did” (learned first) and
another script sentence that began with “What do”(see Table 4). Saying “what” would
prime “did” which would lead to saying “the news report today?” rather than the target
“What do you think about the president?”. The developing automaticiy of the earlier
trained question was interfering with the learning of the second sentence. It was only
when both sentences had attained a strong degree of automaticity, that errors declined and
functionality and flexibility of the script was established. Future research into the script
training protocol should explore these and additional measures for evaluating the
attainment of automaticity.
Automaticity theory would suggest that early in the process of script learning, the
script is still an algorithm; the script was novel and experienced dual-task interference
(Logan, 1988). As the participants gained experience with the scripts, they were able to
retrieve the learned script from memory; it had become automatic. Interferences
diminished with practice because the script was, in fact, automatic. Difficulties that arise
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with using the initial algorithm were not seen once a memory becomes automatic (Logan,
1988).
As an expansion of the protocol implemented by Bays, et al. (2003), this study
hierarchically organized visual cueing strategy and an auditory cue. The visual cueing
hierarchy and recorded auditory cues was adopted as a means to shift cueing
responsibility from the clinician to the participant. By providing the participants with an
auditory cue coupled with a visual cueing hierarchy, they were able to learn how to use
the cues during treatment sessions and apply at home. These cues enabled the participants
to not only repeatedly read their scripts during training, but also allowed them to
repeatedly hear the correct, complete sentence. At one point during training, BC
struggled to produce a target sentence. She paused for a moment, closed her eyes, and
then said, “I hear it!” She was then able to produce the target sentence. In essence, the
participants taught themselves scripts, and the clinician acted as a facilitator.
Additionally, the use of the auditory and visual cues was associated with a shorter time to
criterion than that reported by Bays, et al. (2003).
The subsequent application of the self-cueing approach was that the participants
may develop the ability to generate novel sentences or scripts with the assistance of a
family member or friend. MN’s script 3b was designed to allow her to ask someone to
assist her in developing her own script sentences. She was able to ask partners during
conversational probes to help her talk about a topic she was interested in. She told them
the topic she wanted to talk about, and asked them to write an appropriate sentence or
sentences for her. Once the sentences were written, she was able to read the sentences
and put them into her Dynavox to practice independently.
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The results of this study suggest that Script training has the potential to be an
effective treatment for improving speech from both a functional and linguistic
perspective. This hybrid approach resulted in the fluent production of trained scripts, and
evidence of possible generalization to untrained scripts. Additionally, generalization to
daily activities provided evidence the script training extends beyond the treatment
session. Further research is needed to continue to expand the understanding of the
association between the development of automaticity and positive outcomes of script
training. As indicated by Robey & Schultz (1998), continued research of the first stages
of determining treatment effectiveness is important for establishing for whom the script
training is appropriate and the structure of the script training protocol.
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Appendix A
Trained script topics and contents for MN and BC
MN

BC

Topic 1 – Political questions

Topic 1 – Asking questions

Man, it is hot today.
I’m a republican, how about you?
What politician do you like?
What did the news report today?
What do you think about the
president?
What do you think about the
congress?

Hi. I am happy to see you.
How was your day?
How is your family?
What did you do last month?
Have you been to the pool?

Topic 2 – Giving information about
her stroke

Topic 2 – Giving information about
her stroke

I had two aneurysms.
They caused two strokes.
It affected my speech.
I understand what you say.
Be patient with me.

I had a stroke over 20 years ago.
I have aphasia.
I have trouble saying words and
sentences.
I understand most of what you say.
I want you to talk normally.

Topic 3 – Personal Information

Topic 3 – Personal Information

I need you’re help.
I want to say a sentence.
It is about _____________.
What sentence can I say?
Please write it for me.

I am XXXX.
My husband is XXXXX.
We live in Farragut, TN.
We have three children and seven
grandchildren.
I like to garden and cook.
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Appendix B
Definitions and examples of word codes
Code

Category

Description

[TS]

Target Script Words

Words that match the target script.

[PTS]

Prompted Target Script Word

Script words that are prompted by the
clinician.

[TSA]

Target Script Approximation

Script words that are correct, but
altered: e.g. “presidents” for
“president”

[RTS]

Repeated Target Script

Repeated target script word

[RTSA]

Repeated Target Script
Approximation

Repeated approximation of a target
word: e.g. repetition of “aneurism”
for “aneurisms”

[I]

Intrusion

Script word interfering with target
word: e.g. if target word is “ have”
and participant says “what”, which is
a script word from another sentence

XXXX

Unrecognizable utterances

Any utterance that is unrecognizable.

( )

Mazes

Includes the false starts of words or
phrases that are subsequently selfcorrected and all other phrases that
are incomplete.

( )

Filler

Lack substantive meaning in a
verbalization: e.g. “um,” and “uh” –
mark with parenthesis as part of a
maze
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Appendix C
Examples of baseline script productions compared to examples of mastered scripts
MN: Topic 1, Baseline
MN: Um, um, what politician, um, republican and um, uh.
MN: Oh, okay.
MN: And um, um, um shoot!
MN: Topic 1, Mastered script in maintenance condition
MN: What did the news report today?
MN: Um, I’m a republican, how about you?
MN: What um, what politician do you like?
MN: What do you think about the congress and the president?

BC: Topic 1, Baseline
BC: Ok.
BC: Uh, hi.
BC: Um, uh, happy, happy, happy, happy, uh, I am happy, nothing.
BC: Uh, I have uh, no, what's the, uh, no, it's uh how are you doing uh, oh,
oh, uh, how are you?
BC: How are your family?
BC: Uh, oh, Janey how are you doing to the swimming, er, uh, uh,
something, yeah, that's all.
BC: Topic 1, Mastered script in maintenance condition
BC: I am happy to see you.
BC: Uh, how was your day?
BC: Uh, how is the family?
BC: Uh, uh, uh, how, no, it's uh, what, what uh, what did you do last
month?
BC: Uh, uh, uh, now wait a minute, oh goodness {looks down at shirt}
Clinician: Do you have something on you?
BC: Yeah.
BC: Uh have you been to the church?
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